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Abstract. Many researches point out the overall superior bio milk quality compared to 
conventional milk. If in what concerns the fat and protein content data are variable, even contradictory 
sometimes, all the authors agree that bio milk contains a higher percent of polyunsaturated acids, ω-3 
fat acids, fat-soluble vitamins (E), beta-carotene, lutein and zeaxanthin. On the other hand, bio milk 
has a lower content of undesirable compounds (such as heavy metals, pesticides, antibiotics, 
mycotoxins, allophatic drugs) than the conventional milk. Qualitatively differences have their origin in 
the different feeding system, animal welfare and health management of the herds.  
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INTRODUCTION 
 
Many studies have compared the bio milk and conventional milk (Arnould, 1984; 
Gravert et al., 1989; Lund, 1991; Man C. et al., 2007, 2008; Costin G.M. et al, 2008). The 
results are sometimes contradictory as regarding the protein and fat content, but all the 
researchers agree on the superiority of bio milk quality concerning the quality of the fat 
matter, essential amino acids, vitamins and minerals, organoleptic and environmental quality.  
 
NUTRITIONAL VALUE OF THE MILK 
In a synthetic study concerning bio milk composition compared to conventional milk, 
Agabriel et al. (2002), report data shown in table 1. 
Tab. 1 
Comparative effect of  the bio breeding system vs conventional system on the milk chemical structure  
(Agabriel et al, 2002) 
 
Fat Protein (g/kg) Calcium (g/kg) Linolenic acid (% total FA) Authors 
bio conv bio conv bio conv bio conv 
Allard et al. 2002 38,7 38,7 31,8 32,0     
Guinot – Thomas et al. 1991 39,2 40,6 30,0 31,2 9,0 8,6   
Lund, 1991 44,4 41,5 35,6** 33,1 11,8 11,4 0,5** 1,0 
Lund, 1991 61,1 65,0 44,4 41,5 13,7 13,3 0,5** 1,0 
Knoppler et Averdunk, 1986 39,5 39,7   11,6 11,6 1,7 1,7 
Arnold, 1984   31,3* 33,8   1,0 1,0 
Gravert et al. 1989 43,8 42,0 32,9 34,2     
Gravert et al. 1989 43,1 38,3 31,3* 34,0   2,0** 1,7 
Balance 3 >; 1 =; 3 < 1 >; 4 =; 2 < 3 >; 1 = 3 >; 2 = 
* p < 0,05;    ** p < 0,01 
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In Romania, researches conducted by Man C. et al. (2007, 2008) on bio and 
conventional milk in dairy farms from Dornelor Depression have shown the figures in 
table 2.  Milk samples analyses from dairy farms, both bio and conventional, in Harghita 
county, done by Sarolta Huszti (2009) have shown data in table 3. 
Tab. 2 
Nutritional value of cow milk (Man C, 2007) 
 
Item Bio milk Conventional milk 
Fat (%) 3,78 3,73 
Protein (%) 3,28 3,20 
Lactose (%) 4,86 4,98 
Dry matter (%) 8,75 8,59 
Non fat dry matter (%) 12,35 12,32 
Density (g/cm3) 1,030 1,029 
 
Tab. 3 
Nutritional value of cow milk (Sarolta Huszti, 2009) 
 
Item Bio milk Conventional milk 
Dry matter (%) 12,08 11,81 
Fat (%) 3,84 3,71 
Protein (%) 3,26 3,17 
Lactose (%) 4,70 4,60 
Minerals (%) 0,70 0,72 
Density (g/cm3)  1,0284 1,0278 
 
In the case of sheep bio milk, the figures for the nutritional parameters are indicated in 
table 4 (Man C. et al, 2008). 
Tab. 4 
Nutritional value evolution of bio sheep milk 
 
Farm n Fat (%) Protein (%) Dry matter (%) Remarks 
F 1 Tichindeal 83 8,90 ± 0,08 6,60 ± 0,09 12,43 ± 0,08 Milking VI-IX 
F 2 Tichindeal 134 6,97 ± 0,08 6,38 ± 0,04 11,89 ± 0,04 Milking IV-VIII 
Musoaie Adrian 123 7,14 ± 0,08 6,44 ± 0,03 11,93 ± 0,03 Milking IV-VIII 
Bara Toma 131 6,73 ± 0,08 6,17 ± 0,03 11,63 ± 0,04 Milking IV-VIII 
Dragomir Florin 149 7,07 ± 0,08 6,49 ± 0,04 12,00 ± 0,04 Milking IV-IX 
 
In conventional farms and farm under conversion period (first and second year), the 
nutritional value of milk is slightly reduced and differs widely between farms. In 16 farms (120 
samples) the figures found were as shown below: 
· Fat: 6,82 ± 0,11% (5,12 – 9,16); 
· Protein: 5,20 ± 0,06% (4,20 – 6,82); 
· Dry matter: 11,26 ± 0,11% (10,20 – 13,42). 
 
Fat content. Due to a high content of saturated fat acids, milk fat was considered for a 
long time as being responsible for a series of heart diseases. But relatively recent studies  
(Parodi, 1997) have shown the benefits of the conjugated linoleic acids (CLA) on human 
health. Milk fat is the most important diet source of CLA, where the isomer cis-9 trans-11 
represents 90% of the total CLA isomers. 
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The profile of cow milk fat acids depends on the fat content of the feeding ratio 
compounds, on one hand, and on the other hand, on the bio hydrogenation processes which 
take place in the rumen. There to, numerous other factors have an influence on the cow milk 
fat content (breed, season, geographical location, feeding compounds), among them the 
organic farm management. 
Ellis, et al. (2006, mentioned by Costin G. M, 2008) have conducted a comparative study 
regarding the fat acids content in bio and conventional milk from dairy farms in Great Britan.   
They have found out the following figures (as shown in table 5) for the proportion between 
polyunsaturated fat acids (PUFA) and monounsaturated fat acids, the total content of ω-3 and   ω-
6 fat acids, the conjugated linoleic acid (CLA) and vaccenic acid (table 5).  
 
Tab. 5 
The average percentage of different fat acids (from total fat matter) in milk studied for 12 months 
 
The most important ω-3 fat acid is the α-linolenic acid (C 18 : 3), which, together with 
docosahexaenoic acid (C 20 : 5) and eicosapentaenoic acid (C 22 : 6) improves the 
neurological function (Contreras and Rapaport, 2002), ensures protection from coronary 
diseases (Bucher et al., 2002; Hu and Willett, 2002) and prevents the occurence of some  
cancer forms (Rose and Connolly, 1999; Saadatian - Elahi et al., 2004). The nutritionists are 
recommending an increased intake of ω-3 fat acids, with an optimum balance of 1 : 1 between 
ω-6 and ω-3 fat acids in human diet. Moreover, the increased total content of PUFA from  diet 
is considered to be in the health benefit because it is decreasing the coronary heart disease 
incidence.      
In his report to the Quality Low Input Food (QLIF) Congress (2005), Leifert has expounded 
a comparison between bio and conventional milk quality, underlining that the level of saturated fat 
acids is by 40% higher in conventional milk, while fat matters with important biological potential 
content (such as CLA, some fat acids recognized to have anticancer-causing properties, stimulating 
the organism’s natural defense and, most probably, having also antidiabetical effects) is increased 
with 25-40% in bio milk. According to Dewhurst (2003), bio milk contains with 64% more ω-3 fat 
acids compared to conventional milk and there are prerequisites to state that from grass-fed cows it 
can be obtained milk with 240% increased content of ω-3 fat acids  compared to cows with 
concentrate-based nutrition management. 
Other researchers have studied the content of fat-soluble vitamins and the fat  acids 
chemical composition from bio buffalo milk and Mozzarella cheese processed from this milk,  
compared to conventional buffalo milk and cheese (Bergamo et al., 2003). The authors have 
reported significantly higher levels of CLA, linoleic acid (LA), trans - 11 C 18 : 1 and α-tocoferol in 
bio milk and bio Mozzarella cheese. Thereto, the authors state similar out-puts for bio cow milk 
previously heat-treated, where, in addition, the β-caroten detected level showed to be higher than in 
conventional milk. Concerning the analyzed parameters, the authors consider that the CLA/LA 
balance is a distinctive indicator which make the difference between bio and conventional milk and 
they have proposed this indicator to be the marker in bio dairy products identification.  
Acid category Bio milk Conventional milk 
Saturated fat acids 68,13 67,25 
Monounsaturated  fat acids 26,19 27,63 
Polyunsaturated  fat acids 3,89 3,33 
Total ω-3 fat acids 1,11 0,66 
Total ω-6 fat acids 1,68 1,68 
Cis 18 : 1 trans-11 2,06 1,75 
Cis 18 : 2 cis-9, trans-11 (CLA) 0,65   0,58 
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Bio milk has a higher content of vitamin E and ω-3 fat acids (Robertson et al., 2005, 
Benbrook, 2005) because the cattle are consuming organic fodder, meaning bulk quantities of fresh 
grass, clover and silage. Vitamin E level is 50% increased, also β-caroten level, with 75%, and the  
lutein and  zeaxanhtin content is 2-3 times bigger than for non-organic milk. Increased levels of   ω-
3 fat acids were reported also by the Italian Research Council Study (Bergamo et al., 2003). As a 
consequence, ½ liter of bio milk provides 17,5% of the vitamin E daily recommended allowance for 
women and 14% for men, and the equivalent of a Brussels sprouts portion in β-caroten. In the same 
time, milk is providing important quantities of lutein and sau zeaxanthin, recognized to ensure 
health stability.  
Protein content. In a study held by Toledo-Alonzo (2003) it has been pointed out that 
there are insignificant differences between the bio and conventional milk protein content. These 
out-comes stay in conflict with data reported by Lund (1991) who observed higher protein 
levels in bio milk than conventional milk. The opposite results could be explained through the 
differences between animal feeding in organic and conventional systems. The studies held by 
Toledo have shown big differences between bio and conventional milk urea content. In the 
organic certified milk there is a significant lower urea level (3,96 compared to 4,62 mmol/l). 
Similar results were reported by Trachsel et al. (2002) after researches on bio milk in 
Switzerland, where thwy have found urea levels between 3,2 mmol/l in summer time and only 
2,0 mmol/l in winter time, indicating the insufficient protein intake during this period. 
 
THE HYGIENIC QUALITY – BACTERIOLOGICAL CONTAMINATION 
Data released by the Centers for Disease Control (CDC) show that in USA are 
reported annual about 76 million food infection incidences. The main pathogen agent is E.coli 
from meat contaminated in slaughter houses. E. Coli = O157H7 is widely found in bovine’s 
digestive tube for animals fed with high starch level ratio compounds. Cattle fed with organic 
grass and hey release in the manure only 1% of the E.coli released by conventional fed 
animals, so the risk for contamination is reduced very much. 
A study held in EU (EUROPA, 2001) shows that the organic farming is responsible 
for an increased incidence of Salmonella in eggs, poultry and pork, but this conclusion 
doesn’t apply to. 
Regarding the bio milk bacteriological quality compared to conventional milk, 
considered through the colony-forming units (CFU/ml), Man C. et al. (2007) report the 
following data: 
· Bio milk (320 farms, n = 4300) = 145 000  
· Conventional milk (36 farms, n = 360) = 462 000  
For the sheep milk, the bacteriological quality has been appreciated through the total 
germs number TGN/ml (SR EN ISO 4833/2003), the samples being taken from milk at the 
end of milking process of the total herd. Analysis have been done for conventional farms 
(14), farms under conversion period (6) and organic certified farms (12). From 160 samples 
(60 conventional milk samples, 40 under conversion period milk samples and 60 bio milk 
samples), the out-comes are displayed in table 6. 
Although the breeding system shouldn’t influence the milk bacteriological quality, 
it has been observed that through hygienic measures taken in organic farms a higher 
percentage from the samples tested (86,66% compared to 41,6% and, respectively, 37,5%) 
have shown TGN figures below 1,5 million/ml, considered to be acceptable (Bencini R. 
1997, CIRVAL 2001, Man C. 2002). 
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Tab. 6 
Samples allotment through TGN/ml (%)  (Man C. et al., 2008) 
 
Conventional  
farms 
Ferms under 
conversion period 
Organic  
farms 
 
Milk quality according to TGN/ml  
nr. % nr. % nr. % 
Good milk quality 
TGN < 500 000/ml 4 6,66 3 7,50 20 33,33 
Satisfactory milk quality 
TGN = 500 000 – 1 500 000/ml 21 35,00 12 30,00 32 53,33 
Low milk quality 
TGN = 1,5 – 3 million/ml 28 46,6 20 50,00 6 10,00 
Very low milk quality 
TGN = 3 – 9 million/ml 7 11,6 5 12,50 2 3,33 
 
THE HYGIENIC QUALITY – CHEMICAL RESIDUE 
The risk for defilement of ecological animal origin food products with antibiotics, 
other synthetic drugs, pesticides, a.s.o., is low, but possible, all theese substances having their 
origin in the circumambience. (fig.1 şi 2).  
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Fig.1. DDT residue in bio and 
          conventional milk (ppb)  
      Fig. 2. Lindan residue in bio and 
                 conventional milk (ppb)    
          (Maruejouls B., F.Goulard, 1999)                   (Maruejouls B., F.Goulard, 1999) 
  
 
 
For milk in Harghita county (Romania), Sarolta Huszti (2009) reports data in table 7. 
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Tab. 7   
Heavy metals and pesticides in Harghita county milk (Sarolta Huszti, 2009) 
 
Item Bio milk Conventional milk 
Heavy metals (mg/l)  
• Pb 
• Hg 
• Cd 
• As 
• Cu 
• Zn 
 
0,014 
0,0001 
0,00001 
0,0002 
0,22 
3,15 
 
0,0073 
- 
0,00001 
0,00003 
0,17 
3,42 
Pesticides  (mg/l) 
• (α, β) HCH 
• Lindan 
• Gamma HCH 
• DDT  
 
0,0004 
0,0010 
- 
0,0014 
 
0,00011 
0,00014 
- 
0,00090 
 
THE HYGIENIC AND SANITARY QUALITY – MYCOTOXINS 
In organic farming synthetic fungicides are forbidden, so that people and herds 
mycotoxins contamination risk is increased. Many studies (Marx et al, 1995; Skaug, 1999) 
show a relative frequent presence of mycotoxins in organic products, however nobody has 
confirmed yet significant differences from conventional products. Not even the FAO Report 
(2000) confirms a higher mycotoxins contamination in organic farming. 
It is important to emphasize that for both breeding systems the good practice and 
compliance to hygienic rules are decreasing the contamination risks. Two studies reported 
by Woese et al. (1997) note an aflatoxin M 1 level lower in bio milk compared to  
conventional milk. Skaug (1999) reports the same result concerning ochratoxin A 
contamination of milk in Norway. 
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